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Instrument Description:

Bruker IFS 125 HR Fourier Transform Infrared Spectrometer started its operation at the St.Petersburg

site in January, 2009. Solar tracking system for atmospheric observations was designed and performed

at the Dept. of Atmospheric Physics, SPbU. The maximum optical path difference (OPD) for the Bruker

IFS 125 HR installed at the St.Petersburg site is 450 cm which corresponds to the spectral resolution of

0.002 cm-1.

Typical Bruker IFS 125 HR setup for the solar IR measurements:

- spectral resolution of 0.005 cm-1 (OPD=180 cm);

- KBr beamsplitter (optionally - CaF);

- liquid nitrogen cooled MCT and InSb detectors;

- standard NDACC optical filter is used for measurements by MCT detector and two non-standard
broadband filters are used for measurements by InSb detector.

Instrument alignment is controlled once a month using HBr or N20 gas cell spectra. Instrumental line

shape parameters are derived from cell spectra by LINEFIT software (developed by F. Hase, IMK KIT).

Algorithm Description:

Two processing softwares are routinely used for spectra processing:

- SFIT4 V0.9.4.4 (for HCI, HF, N20, CH4, CO, C2H6, HCN, OCS, H2CO, CCI3F, CCI2F2, CHF2Cl retrievals)
implements both, Optimal Estimation and Tikhonov-Phillips approaches. Current version of SFIT
includes procedure of uncertainty estimation, these uncertainties are included in the HDF archived data
files (https://www2.acom.ucar.edu/irwg);

-PROFFIT 9.6 (for O3, HNO3, CLONO2 retrievals) is used for the inversion of the spectra. PROFFIT is able
to retrieve profiles and vertical column abundances of several species in several microwindows
simultaneously. For the profile retrieval the Phillipps-Tikhonov approach is used. For some species the
inversion is performed on a logarithmic scale to avoid negative vmr values.

Both retrieval codes use HITRAN 2008, NCEP T&P profiles, and gases (except H20) a priori profiles from

the WACCM Vé. Pre-fitted water vapour profiles are used as a priori for gases retrievals.

Expected Precision/Accuracy of Instrument:
HDF-files contains corresponding error estimates (for each target gas, for every spectrum).

Instrument History:

January 2009 - Bruker IFS 125 HR and self-made solar tracking system setup;
August 2010 - instrument electronics failure (repaired in September 2010);
May 2012 - HBr cell measurements were started;

December 2017 - instrument maintanance by engineer from Bruker company;

September 2020 - new Sios reference laser and instrument maintanance by engineer from Bruker
company;

March 2022 - new electronics for solar tracking system;

June 2022 - new InSb detector.



